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ならば、 と は非可換である（交換しない）と言う。 、 の上についているハット（＾）
はその物理量がエルミート演算子という形式で表現できることを示す。
ハイゼンベルグの導いた不確定性関係を、もう少し一般化したうえでよりくわしく説明すると、
次のようになる。いま、誤差のある測定器で、ある物理量 と、 と交換しない物理量 を同
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Time-Energy Uncertainty Relation and Einstein’s Photon Box
Kunihisa MORITA
In this paper, time-energy uncertainty relation (TEUR) and the Gedankenexperiment, 
“Einstein’s photon box” are discussed. There are, at least, three different meanings of 
TEUR, corresponding to three ways of their derivations. However, many textbook of 
quantum mechanics neglect it; most of them show only one meaning, and discuss meaning 
of TEUR without considering how to derive it. 
 () I associate three meanings of TEUR with three ways of their derivation: (a) 
relation between duration time of stay in the excited state  and natural width , (b) 
relation between measuring time  and dispersion of energy , and (c) relation between 
time-width of wave packet  and uncertainty of energy .
 In addition, () I criticize two rebuttals against Einstein’s photon box, made by 
Bohr and Treder. Einstein suggests the Gedankenexperiment in order to prove the invalidity 
of quantum mechanics. He insists that we can exactly measure both time and energy, using 
, at the same time. Bohr answers to Einstein that we cannot exactly measure time 
of opening the shutter because of Einstein’s general theory of relativity. On the other hand, 
Treder points out that  is not uncertainty of measurement, but dispersion of energy. I 
clarify that both of them misunderstand the original meaning of TEUR appeared in the 
Einstein’s photon box.  is not uncertainty of time of opening shutter neither time taken to 
equilibrium, but opening time of the shutter.
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